Comparative gene expression studies are invaluable for predicting how existing genetic 21 pathways may be modified or redeployed to produce novel and variable phenotypes. Fruits are 22 ecologically important organs because of their impact on plant fitness and seed dispersal, 42 siliques within the Brassicaceae, facilitating future studies on seed shattering in important 43 Brassicaceous crops and pernicious weeds.
. In previous studies it was hypothesized that the formation of heteroarthrocarpy 153 is the result of repositioning of the valve margin, such that the valve is only present in the 154 proximal region of the fruit, unlike in Arabidopsis where it is found in the entire ovary (36). In 155 other words, the joint is the distal portion of the valve margin. This hypothesis was partially 156 supported by comparative gene expression data of some, but not all, genes in the valve margin 157 pathway using a candidate gene approach (10). However, that study did not definitively 158 determine how the pathway has been repositioned because it did not investigate upstream genes.
159 Candidate gene approaches will, by design, overlook non-targeted genes, and a lack of in situ 160 hybridization does not necessarily indicate a lack of expression. Further, the basis of the joint 161 remains unknown.
162 No study to date has investigated transcriptional variation of heteroarthrocarpic fruits sectioned 163 transversely into distal, joint and proximal regions. This approach is complementary to prior 8 164 research because it quantifies expression of all transcripts in discrete regions of a whole system.
165 Expression profiles from these regions will elucidate broad patterns and potentially identify key 166 players involved in the formation of heteroarthrocarpy. They will clarify unique and shared gene 167 expression patterns between and within Erucaria and Cakile, and will set the groundwork for 168 future research regarding the evolution of the joint. Herein, the objective is to uncover transcript 169 patterns, unique or shared, between and within, two variant heteroarthrocarpic species. We 170 expect gene expression to be consistent with anatomical features within fruits, and that 171 expression of fruit patterning transcripts will be consistent with repositioning of the valve margin 172 in heteroarthrocarpy. 297 Nucleus, plasma membrane, and protein binding were the top three terms, all of which are 298 biological processes ( Fig S1) .
The majority of selected orthogroups were similar between and within species (lignin, 301 abscission, and dehiscence processes, and hormone response) (Fig 3) . Exceptions include: cell 302 wall modification related to abscission, general abscission, and catabolic lignification. Cakile has 303 a greater ratio of cell wall modification processes and a lower ratio of general abscission 304 processes relative to Erucaria. Erucaria has a higher ratio of catabolic lignification processes in 305 the joint region despite having similar ratios relative to Cakile in the distal and proximal regions 306 (Fig 3) . Overall, the GO analysis results are consistent between and within species. 334 ASYMETRIC LEAVES 2 (AS2) and SHP2. (Fig 5 and 6) . Representative transcripts are those with 335 the highest bit-score after a BLAST search against the TAIR database. 390 expressed in the whole fruit in Erucaria, but only in the joint region of Cakile (Fig 5 and 6) . Overall, GO terms within fruits and between species are similar (Fig 3 and S1) Fig 7) , i.e., when transcripts are upregulated distally in Erucaria they are 412 downregulated proximally. This pattern is consistent with heteroarthrocarpic fruit anatomy, as 413 distal regions contain no valve or valve margin, and proximal regions have both (36). In contrast, 414 all regions of Cakile have variable transcript expression, with the clearest distinction between the 415 proximal and joint regions, i.e., when genes are upregulated proximally they will be 416 downregulated in the joint (Fig 8) . As with Erucaria, expression profiles in Cakile vary in a 19 417 manner consistent with anatomy. Superficially, one would expect the Cakile silique to have 418 similar expression between all regions because the entire fruit is indehiscent, however the distal 419 region of Cakile is more like the distal region of Erucaria than to its own proximal region (36).
420 Further, its abscising joint is anatomically reminiscent to a valve margin (36). Abscission zones 421 are also found between septum and seeds, and they too share similar anatomy and expression to Despite the substantial differences in anatomy, most valve margin genes reveal similar 440 expression patterns across fruits in both Erucaria and Cakile (Fig 5 and 6 ). These differences are 441 initially surprising because previous studies showed variation in expression patterns across fruits
